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Petition to Make Special 

(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search and a computer database search. The searches were performed on or 
around July 16, 2004, and were conducted by a professional search firm, Kramer & Amado, 
P.C. The classification search covered Classes 711 (subclasses 114, 161, and 162) and 707 
(subclass 204). The computer database search was conducted on the USPTO systems EAST 
and WEST. The inventors further provided two references considered most closely related to 
the subject matter of the present application (see references #6 and #7 below), which were 
cited in the Information Disclosure Statement filed with the application on August 18, 2003. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 

(1) U.S. Patent No. 6,119,131; 

(2) U.S. Patent No. 6,216,202 Bl; 

(3) U.S. Patent No. 6,557,089 Bl; 

(4) U.S. Patent No. 6,631,477 Bl; 

(5) U.S. Patent No. 6,681,303 Bl; 

(6) U.S. Patent No. 6,442,551 Bl; and 

(7) Japanese Patent Publication No. 2000-339104. 

(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 

A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to a method of controlling a storage system, 
and a storage medium having a control program recorded thereon. 
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Independent claim 1 recites a method of controlling a storage system. The 
storage system includes a host computer, and a storage control device that is connected to the 
host computer to be able to communicate therewith and that is for inputting/outputting data 
to/from a storage device based on a data input/output request sent from the host computer. 
The storage control device performs: a first control for managing a storage area in the storage 
device using a logical volume that is a logical storage area created on the storage area and 
storing, in the logical volume, management information that enables an operating system 
running on the host computer to manage the logical volume; a second control for controlling 
duplication of data in a first logical volume also to be stored on a real-time basis in a second 
logical volume that is different from the first logical volume; and a third control for making a 
logical volume identifier and a data set identifier for the first logical volume that are 
described in the management information in the first logical volume and a logical volume 
identifier and a data set identifier for the second logical volume that are described in the 
management information in the second logical volume match each other while the real-time 
duplication is being performed. The method comprises generating by the storage system a 
control program for performing a process for setting the logical volume identifier and the data 
set identifier for the first logical volume, which are described in the management information 
in the first logical volume, and the logical volume identifier and the data set identifier for the 
second logical volume, which are described in the management information in the second 
logical volume, to be different from each other; and interrupting by the storage system the 
duplication and then executing the control program. 

Independent claim 9 recites a storage system comprising a host computer; and 
a storage control device that is connected to the host computer to be able to communicate 
therewith and that is for inputting/outputting data to/from a storage device based on a data 
input/output request sent from the host computer. The storage system manages a storage area 
provided by the storage device using a logical volume that is a logical storage area created on 
the storage area; stores, in the logical volume, management information that enables an 
operating system running on the host computer to manage the logical volume; controls 
duplication of data in a first logical volume also to be stored on a real-time basis in a second 
logical volume that is different from the first logical volume; and makes a logical volume 
identifier and a data set identifier for the first logical volume that are described in the 
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management information in the first logical volume and a logical volume identifier and a data 
set identifier for the second logical volume that are described in the management information 
in the second logical volume match each other while the real-time duplication is being 
performed. The storage system further comprises means for generating a control program for 
performing a process for setting the logical volume identifier and the data set identifier for 
the first logical volume, which are described in the management information in the first 
logical volume, and the logical volume identifier and the data set identifier for the second 
logical volume, which are described in the management information in the second logical 
volume, to be different from each other; and means for executing the control program after 
interrupting the real-time duplication to make the second logical volume be recognized as 
being accessible by the operating system either as a logical volume independent of the first 
logical volume or as a data set independent of a data set within the primary logical volume. 

Independent claim 10 recites a computer-readable storage medium having a 
program to be executed by a storage system recorded thereon. The storage system includes a 
host computer; and a storage control device that is connected to the host computer to be able 
to communicate therewith and that is for inputting/outputting data to/from a storage device 
based on a data input/output request sent from the host computer. The storage system 
manages a storage area provided by the storage device using a logical volume that is a logical 
storage area created on the storage area; stores, in the logical volume, management 
information that enables an operating system running on the host computer to manage the 
logical volume; controls duplication of data in a first logical volume also to be stored on a 
real-time basis in a second logical volume that is different from the first logical volume; and 
makes a logical volume identifier and a data set identifier for the first logical volume that are 
described in the management information in the first logical volume and a logical volume 
identifier and a data set identifier for the second logical volume that are described in the 
management information in the second logical volume match each other while the real-time 
duplication is being performed. The program comprises code for performing a process for 
setting the logical volume identifier and the data set identifier for the first logical volume, 
which are described in the management information in the first logical volume, and the 
logical volume identifier and the data set identifier for the second logical volume, which are 
described in the management information in the second logical volume, to be different from 
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each other, after interrupting the duplication to make the second logical volume be 
recognized as being accessible by the operating system as a logical volume independent of 
the first logical volume. 

One benefit that may be derived is improved efficiency and accuracy in setting 
the logical volume identifier and the data set identifier during duplication phase involving 
real-time duplication and when the duplication phase is interrupted. In previous approaches, 
the volume names and data set names are described in a number of locations in the 
management information. It is very cumbersome to perform settings for each data by using 
an editor, a tool, etc., and in addition, human error may occur during the setting procedure. It 
is not practical to perform setting for volume identifiers and data set identifiers every time a 
routine job, such as a daily data backup, a daily batch processing, and data analysis, is 
performed at a regular or irregular interval. See specification at page 4, lines 5-22. The 
present embodiments avoids this problem. 

B. Discussion of the References 

None of the following references disclose or suggest making a logical volume 
identifier and a data set identifier for a first logical volume that are described in the 
management information in the first logical volume and a logical volume identifier and a data 
set identifier for the second logical volume that are described in the management information 
in the second logical volume match each other while the real-time duplication is being 
performed, and setting the logical volume identifier and the data set identifier for the first 
logical volume and the logical volume identifier and the data set identifier for the second 
logical volume to be different from each other after interrupting the duplication. 

1. U.S. Patent No. 6.1 19,131 

This reference discloses storing information regarding volume mount points 
hosted by a logical volume on the physical device underlying the logical volume so that the 
relationships between the host logical volume and target logical volumes mounted on the 
volume mount points can be reconstituted when the system containing the logical volumes is 
rebooted, when the underlying physical devices are moved with the system, and when the 
logical volumes are transported to a different system. In one example, the partition 
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comprising a logical volume can change without deleting the volume if the logical volume is 
a mirrored volume that has been broken or a striped set that has been rebuilt. Under such 
circumstances, the device name does not change, but the unique volume identifier associated 
with the logical volume does change. 

2. U.S. Patent No. 6,216,202 Bl 

This reference discloses a method and an apparatus for managing a plurality of 
logical volumes in a computer system. The method combines at least two logical volumes 
into a single logical volume (virtual volume), presents the virtual volume as a single logical 
volume to the computer, and presents information to the computer with information that 
allows the computer to deconstruct the virtual volume into the at least two logical volumes. 

3. U.S. Patent No. 6,557,089 Bl 

This reference discloses a backup system that suppresses the volume ED of the 
source volume, and then creates a backup volume and reintroduces the source volume ID. 
The system differentiates volume IDs during an intermediate copy step. 

4. U.S. Patent No. 6,631,477 Bl 

This reference discloses a host system for mass storage. The host system 
manipulates volume IDs to make backup copies and restore logical volumes. 

5. U.S. Patent No. 6,681,303 Bl 

This reference discloses a storage system that assigns a logical volume (T) 
upon receipt of a remote pair request for copying the logical volume (S) of the source 
volume. 

6. U.S. Patent No. 6,442,551 Bl 

This reference relates to a data network with data storage facilities for 
providing redundant data storage and for enabling concurrent access to the data for multiple 
purposes. A first data processing system has a first data facility; while a second data storage 
facility mirrors the data in the first data storage facility. In a concurrent access operating 
mode, the second data storage facility make the data available to an application concurrently 
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with, but independently of, the operation of the other application. On completion of the 
concurrent operation, the second data storage facility can reconnect with and synchronize 
with the first data storage facility thereby to reestablish the mirroring operation. 

7. Japanese Patent Publication No. 2000-339104 

This reference relates to a disk subsystem and a data copying method to 
generate the copy of a logical volume without a host channel by changing a logic address of 
data on a regular volume which is read into the logic address of an auxiliary volume and 
transferring it to the auxiliary volume. A controller 102 gives the instruction of a copy of 
data on a cache 107 to a hardware of a DRR 1082. The controller 102 secures an area for 
placing the copy on the cache 107. A processor 1081 of a DKA 108 reads objective data 
(data of the regular volume) which is read to the cache 107 to a buffer 108 in the DRR 1081. 
The regular address of data which is read is changed to a volume number which is set when a 
new pair generation command is issued by using the DRR 1082. A check code is also 
changed by adjusting it to the changed volume number. Data whose logic address is changed 
is transferred to an area for auxiliary volume in the cache 107. 

(f) In view of this petition, the Examiner is respectfully requested to issue 
a first Office Action at an early date. 



Respectfully submitted, 




Chun-Pok Leung 
Reg. No. 41,405 
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